Comparative analysis of the tubulin cytoskeleton organization in nodules of Medicago truncatula and Pisum sativum: bacterial release and bacteroid positioning correlate with characteristic microtubule rearrangements.
In this study we analyzed and compared the organization of the tubulin cytoskeleton in nodules of Medicago truncatula and Pisum sativum. We combined antibody labeling and green fluorescent protein tagging with laser confocal microscopy to observe microtubules (MTs) in nodules of both wild-type (WT) plants and symbiotic plant mutants blocked at different steps of nodule development. The 3D MT organization of each histological nodule zone in both M. truncatula and P. sativum is correlated to specific developmental processes. Endoplasmic MTs appear to support infection thread growth, infection droplet formation and bacterial release into the host cytoplasm in nodules of both species. No differences in the organization of the MT cytoskeleton between WT and bacterial release mutants were apparent, suggesting both that the phenotype is not linked to a defect in MT organization and that the growth of hypertrophied infection threads is supported by MTs. Strikingly, bacterial release coincides with a change in the organization of cortical MTs from parallel arrays into an irregular, crisscross arrangement. After release, the organization of endoplasmic MTs is linked to the distribution of symbiosomes. The 3D MT organization of each nodule histological zone in M. truncatula and P. sativum was analyzed and linked to specific developmental processes.